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Diagnostic methods for H. pylori infection:
Choices, opportunities and pitfalls

Peter Malfertheiner

Helicobacter pylori resides in its specific niche, the
stomach, colonizes the gastric epithelium, and causes
chronic active gastritis with a resulting broad spectrum
of possible complications.! There is no other chronic
infection in the gastrointestinal tract nor elsewhere for
which a comparable set of diagnostic methods is avail-
able as in the case of H. pylori infection.

The bacterium is detectable virtually in all biological
samples, including gastric mucosa samples, its site of
residence, but also in saliva, breath, blood, feces and
even in urine. Means of detection include direct histo-
morphological visualization, culture, measurement of
enzyme activity (i.e. urease) and metabolic products
of urea degradation, detection of antigens, polymerase
chain reaction (PCR), and antibodies as the result of
the systemic immune response.

In clinical practice the most meaningful tests are
those that indicate current infection with an immediate
and direct impact on treatment. Diagnostic procedures
are based ecither on invasive methods, such as gastric
biopsies for rapid urease detection (rapid urease test
(RUT)), histology and culture or on noninvasive meth-
ods, the 13C-urea breath test (13C-UBT) or fecal anti-
gen determination (fecal antigen test (FAT)).>?

Each of these tests if properly performed guarantees
high diagnostic accuracy, and a positive result in each
single one of these tests should lead to the induction of
eradication therapy. Furthermore each individual gas-
tric biopsy-based test offers a specific clinical advan-
tage. The RUT provides the quickest result with the
option to start treatment with no delay; the histological
examination provides a comprehensive assessment of
the gastric mucosa with an impact on short- and
long-term management. Culture has the highest speci-
ficity but some limitations regarding sensitivity as it
requires special care in handling of the mucosal speci-
men. Culture is the method of choice for antibiotic sus-
ceptibility testing and is of critical importance for the
selection of adequate eradication therapies in times of
increasing antibiotic resistance. Real-time PCR is an
emerging option for bacterial resistance testing directly
in gastric biopsies without requiring culture.*
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The noninvasive 13C-UBT and FAT are of compar-
able diagnostic accuracy with biopsy-based tests and
are the methods of choice in the test and treat setting
and for controlling the effect of eradication treatment.®

Serology with determination of immunoglobulin G
(IgG) H. pylori antibodies if properly validated shares
the high diagnostic accuracy with biopsy-based and non-
invasive tests, but does not allow the discrimination of
whether the H. pylori infection is current or past and no
longer persistent. A useful additional tool in serological
tests is the determination of gastric functional parameters
(i.e. pepsinogens, gastrin) that allow a good estimate of the
condition of the gastric mucosa and in particular regard-
ing the presence of severe atrophic changes.’

All tests used for H. pylori detection need to be con-
sidered individually for their advantages and disadvan-
tages in diverse clinical conditions and settings and
their use should be made accordingly. Selection and
interpretation of test results need to respect specific
conditions such as peptic ulcer bleeding, atrophic gas-
tritis with/without intestinal metaplasia and the impact
of diverse medication such as proton pump inhibitors
(PPIs), antibiotics and bismuth salts.

In this issue of the United European Gastroenterology
Journal (UEG), two original articles report relevant
aspects concerning H. pylori testing.

The article by Parihar et al.* addresses the question
whether in clinical practice a single biopsy from the
antrum for RUT is sufficient or whether two biopsies
from two sites (including the corpus) for RUT pro-
vide a higher sensitivity. Their finding is that taking
two biopsies, one from the antrum, one from the
corpus and combining them in one gel-chamber
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increases the detection rate of H. pylori infection with
a number needed to be tested for an additional diag-
nosis of four.

The sensitivity of a single positive RUT from the
antral biopsy moves from 57% up to 84% if two biop-
sies are taken. The contribution of a single biopsy if
taken from the corpus is not reported, but would be
of interest. The higher sensitivity of two biopsies is
expected since a focal distribution of bacteria in the
gastric mucosa is recognized and previous studies
reported an increased accuracy of RUT if based on
more than one biopsy.” The sensitivity of 84% is low.
In an earlier study, a sensitivity of 90% was obtained
from a single biopsy in the antrum for RUT in treat-
ment-naive patients and only a 3% gain was found with
an additional biopsy sample placed in a separate gel-
chamber.'® The significant increase by combining
antral and corpus biopsies in this study® may in some
part be due to PPIs. The fact that patients were
requested to stop the intake of PPIs 10 days prior to
undergoing the test procedure is not a guarantee and
hidden PPI intake is an issue. Acid suppression with
PPI shifts H. pylori toward the corpus and fundus
mucosa with an increasing but still low colonization
gradient, whereas the antrum gets cleared of H. pylori
in 40% up to 80% of patients on PPIs."!

If PPI intake is reported or suspected, two biopsies for
RUT would accordingly be advised from the corpus and
fundus mucosa rather than from the antrum. Five days
high-dose PPIs (i.e. omeprazole) have a significant effect
on urease activity (RUT and 13C-UBT), therefore we
need to carefully consider PPI use and its duration. Less
than five days high-dose PPI (i.e. omeprazole 80 mg) have
no significant effect on urease activity as measured by the
13C-UBT"?and the use of pantoprazole had no effect over
a period of 14 days in one study."? For all other PPIs, a
seven-day withdrawal of PPI was necessary to obtain reli-
able test results. Current guidelines recommend a “‘safety
interval” of 14 days. The practical consequence at present
isthatifa patient presents to gastroduodenoscopy on PPI,
biopsies for RUT from the fundus-corpus mucosa com-
bined with the histological examination are recommended
(with culture as further option). Other causes for the low
sensitivity in the study reported in this issue of the UEG
journal may be the short reacting time of 30 minutes,
which should be extended to several, at least eight,
hours (according to our experience) as the low density
of bacterial colonization requires more time for enzyme
reaction. Attention should also be paid to the sequence of
biopsy sampling. The formalin contaminated forceps,
after sampling for histology should be avoided.

For eradication control, the ‘“combined antral/
corpus biopsy” RUT as suggested in the paper is not
the preferred method. Severe pathologies require endo-
scopic  follow-up  with  extensive  histological

examinations that include the detection of residual bac-
teria. In all other clinical conditions the domain for
controlling the eradication effect is for noninvasive test-
ing with the methods of choice, 13C-UBT and FAT.

An opportunity for the RUT is the further use of
tissue taken from the test chamber for further molecu-
lar analysis.”

The study by Ramirez Lazaro et al.'* reports on a
significant rate of ““false-positive” 13C-UBTs with the
claim that a number of these are interpreted errone-
ously as false as they may rather indicate an occult
H. pylori infection. According to these authors, elevat-
ing the cutoff delta over basal (DOB) for discrimination
between positive and negative tests would reduce the
test performance and thus they advise keeping the
lower cutoff. We share the concept that a standardized
test meal is essential for the diagnostic accuracy of the
13C-UBT for the pre- and post-treatment H. pylori
detection.

Based on a positive PCR analysis, 27% of the
13C-UBTs are incorrectly classified as false by other
established reference tests. This finding lends support
to the value of 13C-UBT in conditions of low bacterial
density.

The addition of citric acid as suggested by the
authors is critical for obtaining an optimal test result
with the 13C-UBT. It reduces the necessary amount of
the stable isotope 13C-urea, which is the principal cost
factor. Citric acid has long become standard for the use
of 13C-UBT."

Unfortunately, patients with only one positive test
in either RUT or histology were excluded from ana-
lysis in this study. This subset of patients is not infre-
quently encountered in clinical practice, and most
likely several of these patients should then be classified
in the category “‘occult H. pylori”-positive individuals
as well. In clinical practice a single positive H. pylori
test should be considered sufficient for the initiation of
eradication therapy. Coccoid forms of H. pylori fre-
quently detected in the environment may develop as
well in the human stomach and since they are meta-
bolically dormant molecular tests need to be imple-
mented in certain conditions.'®

An apparently totally “resolved” field such as the
diagnosis of H. pylori with a complexity of tests
remains an interesting open forum for basic and trans-
lational research.

Funding

This research received no specific grant from any
funding agency in the public, commercial or not-for-profit
sectors.

Conflict of interest
Speakers bureau/consultancy: Biohit, Infai.



Malfertheiner

431

References

1.

Malfertheiner P, Link A and Selgrad M. Helicobacter
pylori:  Perspectives and time trends. Nat Rev
Gastroenterol Hepatol 2014; 10: 628—638.

. Calvet X, Sanchez-Delgado J, Montserrat A, et al

Accuracy of diagnostic tests for Helicobacter pylori:
A reappraisal. Clin Infect Dis 2009; 48: 1385-1391.

. Mégraud F, Besséde E and Lehours P. Current methods

used for the diagnosis of Helicobacter pylori infection.
In: Buzas GM (ed.) Helicobacter pylori—A worldwide per-
spective. Oak Park, IL, USA: Bentham Science,
pp. 234-258.

. Olestro M, Ménard A, Santos A, et al. Real-time PCR

assay for rapid and accurate detection of point mutations
conferring resistance to clarithromycin in Helicobacter
pylori. J Clin Microbiol 2003; 41: 397-402.

. Trespalacios AA, Rimbara E, Otero W, et al. Improved

allele-specific PCR assays for detection of clarithromycin
and fluoroquinolone resistant of Helicobacter pylori in gas-
tric biopsies: Identification of N87I mutation in GyrA.
Diagn Microbiol Infect Dis 2015; 81: 251-255.

. Malfertheiner P, Mégraud F, O’Morain CA, et al

Management of Helicobacter pylori infection—the
Maastricht IV/Florence Consensus Report. Gur 2012; 61:
646-664.

. Agréus L, Kuipers EJ, Kupcinskas L, et al. Rationale in

diagnosis and screening of atrophic gastritis with stomach-
specific plasma biomarkers. Scand J Gastroenterol 2012,
47: 136-147.

. Parihar V, Holleran G, Hall B, et al. A combined antral

and corpus rapid urease testing protocol can increase diag-
nostic accuracy despite a low prevalence of Helicobacter

10.

11.

12.

13.

14.

15.

16.

pylori infection in patients undergoing routine gastro-
scopy. United European Gastroenterology J 2015; 3:
432-436.

. Uotani T and Graham DY. Diagnosis of Helicobacter

pylori using the rapid urease test. Ann Transl Med 2015;
1: 9.

Malfertheiner P, Enrique Dominguez-Munoz J,
Heckenmiiller H, et al. Modified rapid urease test for
detection of Helicobacter pylori infection. Eur J
Gastroenterol Hepatol 1996; §: 53-56.

Logan RPH, Walker MM, Misiewicz JJ, et al. Changes in
the intragastric distribution of Helicobacter pylori during
treatment with omeprazole. Gut 1995; 36: 12-16.
Stoschus B, Dominguez-Munoz JE, Kalhori N, et al.
Effect of omeprazole on Helicobacter pylori urease activ-
ity in vivo. Eur J Gastroenterol Hepatol 1996; 8: 811-813.
Parente F, Sainaghi M, Sangaletti O, et al. Different
effects of short-term omeprazole, lansoprazole or panto-
prazole on the accuracy of the (13)C-urea breath test.
Alimet Pharmacol Ther 2002; 16: 553-557.

Ramirez Lazaro MJ, Sergio L, Calvet X, et al. Occult
H. pylori infection partially explains ‘false-positive’
results of '3C-urea breath test. United European
Gastroenterology J 2015; 3: 437-442.

Leodolter A, Dominguez-Muifioz JE, von Arnim U, et al.
Validity of a modified 13C-urea breath test for pre- and
posttreatment diagnosis of Helicobacter pylori infection
in the routine clinical setting. Am J Gastroenterol 1999;
94: 2100-2104.

Mazaheri Assadi M, Chamanrokh P, Whitehouse CA, et al.
Methods for detecting the environmental coccoid form of
Helicobacter pylori. Front Public Health 2015; 3: 147.



